Acute but not chronic administration of pioglitazone promoted behavioral and neurochemical protective effects in the MPTP model of Parkinson's disease.
The present study investigated the neurochemical, motor and cognitive effects of pioglitazone in a rat model of Parkinson's disease induced by 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP). In the first experiment, we administered MPTP, and 1h later administered a single oral dose of pioglitazone (5, 15 and 30 mg/kg). The following day, we performed the open-field test and neurochemical dose response curve. We demonstrated that 30 mg/kg of pioglitazone was capable of restoring striatal dopamine (DA) concentrations and motor behaviors. A second experiment was conducted to test the effects of two protocols (acute and chronic) of pioglitazone (30 mg/kg) administration in the open-field test, two-way active avoidance task and in the DA and metabolites levels. The acute protocol consisted of a single oral administration 1 h after MPTP, whereas the chronic protocol was performed with daily administrations starting 1 h after MPTP and ending 22 days after that. Results showed that neither protocol was able to reverse the cognitive impairment promoted by MPTP. We also demonstrated that acute treatment generated some level of neuroprotection, as confirmed by the absence of DA reduction in the group treated with pioglitazone in comparison to the sham group. By contrast, chronic treatment leaded to a reduction of striatal DA, close to MPTP administration alone. These findings suggest that acute administration of pioglitazone (30 mg/kg) was more efficient in generating beneficial effects on motor behaviors and in striatal DA levels. Nevertheless, we failed to demonstrate that pioglitazone administration improved performance on a dopamine-related cognitive task after MPTP.